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STRETCHABIiE BEI.T CONVEYOR 
SYSTEM AND BELT CONSTRUCTION 



ABSTRACT OF THE DISCIX)SURB 
A belt conveyor system has a stretchable 
belt reinforced by a layer of stretch fabric which 
Includes crimped high strength warp cords woven 
around transverse cords. l<>w strength warp cords are 
woven around the transverse cords in an opposite direc- 
tion to hold the high strength cords in the crimped 
condition prior to and during molding of . the belt, 
upon installation the belt is stretched at least 5 
percent and the low strength warp cords are broken. 
The high strength warp cords are then straightened 
out which results in a substantial increase in the 
resistance of the belt to further stretching after 
installation on the conveyor. 
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The present invention relates to a stretchable 
conveyor belt and to a load-carrying belt conveyor system. 

in particular, the present invention relates to 
conveyors for bulk material in which the conveyor belt has 
5 a construction which permits initial stretching prior to 

installation on the conveyor and then has a rapidly increas- 
ing resistance to further stretching after the belt is . 
installed on the conveyor. The initial stretching of the 
belt provides stiffening of the belt and also creates a 
10 beam effect for supporting the lengths of belt between the 
supporting idler rollers. 

It has been proposed to provide stretchability 
of a belt by reinforcing the belt with bias cord plies 
which pantograph to provide the initial stretch and then 
15 provide increased resistance to stretch after the belt 

is mounted on the conveyor. One of the difficulties of. 
using bias cord plies is that the force required to obtain 
the desired tension may be substantial and therefore 
increase the structural requirements of the belt conveyor 
20 system. 

Belt constructions have been proposed in which 
the reinforcement includes a stretchable fabric with 
loosely woven or crimped warp cords to provide the stret- 
chability. in one case the central longitudinal strands 
25 were tightly woven and the outer longitudinal strands were 
loosely woven to provide different resilience at the edges 
and center of the belt. A stretchable belt is described and 
shown in my U.S. Patent No. 4,061,223, 

in another case the longitudinal reinforcing warp 
30 cords were crimped or molded in the belt ^t a length less 

than the actual length of the cords in the straightened-out 
condition to provide stiffness of the belt- In still 
another case the longitudinal warp cords were molded in the 
crimped condition so that there would be a nominal stretching 
35 of the belt during installation and during operation, but when the 
belt was overloaded and the load exceeded the normal working load 
the belt could elongate over 10 percent before breaking. The 



crimp in the load-carrying reinforcing warp cords of the belt 
was maintained until the load on the belt exceeded the normal 
working load . 

In another case the belt was pretensioned by 
5 stretching the belt just prior to closing of the belt 
press so that after vulcanization the belt would be 
under tension over the entire width prior to installation. 

According to the present invention there is 
provided a stretchable conveyor belt comprising an 
10 elongated body. of elastomer ic material adapted for instal- 
lation on a conveyor having a belt path of a predetermined 
. length, said belt having a length in the molded condition 
of not more than 9 5 percent of said predetermined length 
of said belt path, a reinforcing layer in said belt, said 
15 layer containing longitudinally extending reinforcing 

cords, said longitudinal extending reinforcing cords having 
a crimped configuration in the molded condition of said 
belt to provide for stretching of the belt at least 5 
percent during Installation, said longitudinally extending 
20 reinforcing cords being substantially straightened in 

' response to stretching of said belt to said predetermined 
length of said belt path upon installation on said conveyor 
and then having a high resistance to further elongation of- 
the belt* 

25 The longitudinally extending reinforcing cords 

of the belt may be woven between transverse cords and held 
in this position during molding by low strength longitu- 
dinally extending positioning cords* 

After molding of the belt, the low strength 

30 ' positioning cords may be broken by stretching of the belt 
prior to or during installation on the conveyor system* 
This permits the displacement of the transverse cords by 
the longitudinally extending redLnforcing cords in response 
to stretching of the belt in an amount exceeding the 
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breaking point of the positioning cords but below the. 
breaking point of the reinforcing cords. 

According to the present invention there is 
also provided a load-carrying belt conveyor system 
5 comprising support rollers positioned at longitudinally 

spaoed-apart locations on said system defining a belt 
path, said belt path having a predetermined length, a 
stretchable molded conveyor belt of elastomeric material 
installed on said system along said belt path, said 
10 belt having a length in the molded condition of not more 

than 95 percent of said predetermined length of said 
belt path, a reinforcing layer in said belt, said layer 
containing longitudinally extending reinforcing cords, 
said longitudinally extending reinforcing cords having 
15 . a crimped configuration in the molded condition of said 

belt to provide for stretching of the belt at least 
5 percent during installation, said longitudinally 
extending reinforcing cords being substantially straigh- 
tened in response to stretching of said belt to said 
20 predetermined length of said belt path upon Installation 

on said conveyor system and then having a high resistance 
to further elongation of the belt- 

Pref erred embodiments will now be described as 
example, without limitative manner, with reference to the 

25- attached drawings, whereins 

Fig. 1 is a schematic elevation of a load-carrying 
belt conveyor system including the stretchable conveyor 
belt. 

Fig. 2 is a schematic elevation of the stret- 
30 chable conveyor belt in the molded condition prior to 

installation on the conveyor of :Fig. 1. 

Pig. 3 is an enlarged cross-sectional view of 
the belt shown in Figs. .1 and 2 with parts being broken 
away. 

35 Fig. 4 is a fragmentary cutaway plan view of the 

belt of Pig. 3 showing the location of the cords in the 
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molded condition of the belt. 

Fig. 5 is an enlarged schematic view showing 
the positions of the cords in the molded belt. 

Fig» 6 is a view like Fig. 5 showing the 
position of the cords after the belt has been stretched 
prior to or during mounting on the conveyor system. 

Fig. 7 is a graph showing the relationship 
between the elongation of the belt and the tension in t 
belt. 

Referring to Fig. 1, a belt conveyor system 
10 is shown for carrying a load from a tail pulley 11 
to a discharge pulley 12. Support rollers 13 are 
positioned at longitudinally spaced^apart locations 
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defining a belt path 14 extending over the support 
rollers and around the tail pulley 11 and discharge 
pulley 12. The belt path 14 has a predetermined 
length and stretchable molded conveyor belt 15 is 
5 installed along the belt path in a stretched condition. 

The stretchable conveyor belt 15 is of 
elastomeric material such as rubber or other rubberlike 
material and contains a reinforcing layer 16 of stretch 
fabric shown in greater detail in Pigs. 3, 4, 5 and 6. 
10 The reinforcing layer 16 contains longitudinally 

extending reinforcing cords such as high strength warp 
cords 17 and spaced-apart transverse cords such as 
weft cords 18. The reinforcing layer 16 also contains 
longitudinally extending positioning cords such as low 
15 strength warp cords 19 for maintaining the high strength 
warp cords 17 in a crimped configuration such as that 
shovn in Flg# 5. By "crimped" is meant the configura- 
tion of the high strength warp cords 17 shown in Fig. 5 
wherein the cords have a length which is less than the 
20 length of the straightened cords as shown in Fig. 6. As 
shown in Pig. 5, the high strength warp cords 17 are 
woven between the weft cords 18 In one direction while 
the low strength warp cords 19 are woven between the weft 
cords in another direction. This square woven fabric 
25 is maintained in substantially the same configuration 
shown in Fig- 5 during the fabrication and molding of 
the belt 15. 

After molding of the belt 15, it is stretched 
causing the low strength warp cords 19 to brealc as 
30 shown in Pig- 6* The high strength warp cords 17 are 
then straightened out and assume the configuration 
shown in Pig* 6% This provides for stretching of 
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,^ -1= ^T-om a length in the molded condition, 
the belt 15 from ^ ^^^^ stretched condition, 

sho«n xn Fxg. 2, ^ ,5 a length 

shown in Fig- 1- Prerexac jr percent of 

in the molded condition o£ not niore than 95 percen 
the predetermined length of the belt path 

prior to and during molding of the belt 15, 
the weft cords 18, as shown in Fig. 5, are in substan- 
t^LIy 1:he same plane. However, after -^^^^^ 

. w^i 4. 1 1 the weft cords 18 are 

stretching of the belt 15, the we -trength 
displaced by the straightening of the hxgh ^^^J^**^ 
t^S cords 17 from that plane to a configuration 
::::that H^e that Shown in Fig. "^^^t have 

configuration that the reinforcing ^^^^^^^^^^^^ 
after^nstallation on the conveyor ^^^^ 
^elt path 14. low strength -rp ^ hav ^^^^ 

warp cords 7 ^he tension required for 

AS shown xn Fig. /r 

the initial elongation <>JJll^^lZT:.l^ Z ^ 
5 strength warp ^^^^^^^^^^.^i^Lion of the belt on 
nominal; i^gh strength warp 

the conveyor system " ^eguired for further 

cords ' ^^t^r ifdesirable because 

elongation is ^-^'^^^^^^^^q such as that shown the 
10 in a belt conveyor system 10 sucn as 

Hi«h resistance to further elongation of the belt 
^it^r !^:rilation eliminates the need for a taKe-up 
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and also provides a rigidity or beam effect: of the 
belt so that the distance between support rollers 13 
may be increased and the number of rollers required 
decreased. 

5 It is understood that although only one 

reinforcing layer 16 is shown for the belt 15, other 
layers of stretch fabric may be added as needed for a 
particular belt application* The layer 16 of stretch 
fabric may also be used with other layers of reinforcing 
10 cords positioned at different angles to the transverse 
axis of the belt. 

In the embodiment shown, the reinforcing . 
layer 16 is of square woven fabric and the high strength 
warp cords 17 are of a high strength polyester having 
15 a high modulus of elasticity and being spaced at about 
sixteen ends per inch. The low strength warp cord a 19 
are of low strength nylon or cotton with a maximum 6 
percent elongation and a breaking strength of not more 
than one hundred pounds per inch of the layer width. 
20 The weft cords 18 are of polyester fill material spaced 
at about seven ends per inch. Consequently the high 
strength warp cords 17 are released from the crimped 
condition when the low strength warp cords 19 are 
stressed beyond the breaking point after being elongated 
25 up to 6 percent. 

The elastomer ic material of the belt 15 may 
be highly stretchable and have a hardness on the 
durometer scale of from about 60 to 8 0. For installa- 
tions in coal mines the material may be a flame-resistant 
3 0 elastomer. For aboveground operations, the material 

of the belt 15 may be of any conventional wear-resistant 
rubber* For example, those known as GRS and SBR rubbers 
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are suitable. It Is important during the operation of the 
belt 15 that the elastomeric material which is stretched at 
least 5 percent provide a minimum tension force in the belt 
to minimize the sagging of the belt between the rollers 13. 

A top cover 22 is provided which may be of the 
same resilient material as the rest of the belt or may be 
of a more wear-resistant material because the belt surface 
is exposed to abrasion from the material to be conveyed. A 
bottom cover 23 is also provided which may be of the same 
10 material as the rest of the belt 15. 

While a certain representative embodiment and 
details have been shown for the purpose o£ illustrating the 
invention, it will be apparent to those skilled in the art 
that various changes and modifications may be made therein 
15 without departing from the invention. 



1161385 

- 8 - 

!• A stxe-tchable conveyor belt comprising 
an elongated body of elastoi«ieric material adapted for 
Installation on a conveyor having a belt path of a 
predetermined length, said belt having a length in the 
5 molded condition of not more than 95 percent of said 
predetermined length of said belt path, a reinforcing 
layer in said belt, said layer containing longitudinally 
extending reinforcing cords, said longitudinally extend- 
ing reinforcing cords having a crimped configuration 
10 in the molded condition of said belt to provide for 
stretching of the belt at least 5 percent dxiring 
installation, said longitudinally extending reinforcing 
cords being substantially straightened in response to 
stretching of said belt to said predetermined length 
15 of said belt path upon installation on said conveyor 

and then having a high resistance to fxirther elongation 
of the belt. 

2# A stretchable conveyor belt according to 
claim 1 wherein said reinforcing layer includes trans- 
20 verse cords, said longitudinally extending reinforcing 
cords being woven between said transverse cords in the 
molded condition and said transverse cords being 
displaced by the straightening of said longituddLnally 
extending reinforcing cords upon elongation of said 
25 belt for Installation on said conveyor. 

3. A stretchable conveyor belt according to 
claim 2 wherein said transverse cords are in substan- 
tially the same plane in the molded condition of the 
belt and at least some of said cords are displaced out 
30 of said plane by the straightening of said longitudinally 
extending reinforcing cords. 
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4. A stretchable conveyor belt according to 
claim 3 wheiein said reinforcing layer includes longitu- 
dinally extending positioning cords for locating said 
longitudinally extending reinforcing cords in the 
5 molded condition of said belt and said positioning 
cords having a breaking point less than the breaking 
point of said reinforcing cords permitting the displace- 
ment of said transverse cords by said longitudinally 
extending reinforcing cords in response to stretching 
10 of said belt in an ainount exceeding the breaking point 
of said positioning cords and below the breaking point 
of said reinforcing cords so that said reinforcing 
cords may be substantially straightened out after 
installation of the belt on the conveyor. 

5. A stretchable conveyor belt according to 
claim 4 wherein said reinforcing layer is of square 

woven fabric. 

6. A conveyor belt according to claim 4 
wherein said longitudinally extending reinforcing 

20 cords are of high strength polyester having a high 

modulus of elasticity and spaced at about sixteen ends 
per inch, said positioning cords being of low strength 
nylon or cotton with a maximum 6 percent elongation 
and a breaking strength of not more than one hundred 
25 pounds per inch of the layer with said transverse 

cords being of polyester fill material spaced at about 

seven ends per inch. 

7. A conveyor belt according to claim 4 
wherein said longitudinally extending positioning 
30 cords are stretched beyond the breaking point at not 
more than 6 percent elongation of the belt. 
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8 • A load^cax-rylng belt, conveyor 8yst:eni 
comprisxng support rollers positioned at longitudinally 
spaced-apart locations on said system defining a belt 
path, said belt path having a predetermined length, a 
5 s-tretchable molded conveyor belt of elastomeric material 
installed on said system along said belt path, said belt 
having a length in the molded condition of not more than 
9 5 percent of said predetermined length of said belt 
path, a reinforcing layer in said belt, said layer 
10 containing longitudinally extending reinforcing cords, 
said longitudinally extending reinforcing cords having 
a crimped configuration in the molded condition of said 
belt to provide for stretching of the belt at least 5 
percent durxng installation, said longitudinally extending 
15 reinforcing cords being substantially straightened 

in response to stretching of said belt to said predeter- 
mined length of said belt path upon installation on 
said .conveyor system and then having a high resistance 
to further elongation of the belt, 
20 9. A load carrying belt conveyor system 

according to claim 8 wherein said reinforcing layer, of 
said conveyor belt contains spaced-apart transverse 
cords, said longitudinally extending reinforcing cords 
being woven between said transverse cords in the molded 
25 condition and said transverse cords being displaced by 
the straightening of said longitudinally extending 
reinforcing cords upon elongation of said belt after 
installation on said conveyor. 

10. A load carrying belt conveyor system according 
30 to claim 9 wherein said transverse cords of said conveyor 
belt are in substantially the S£uiie plane in the molded 
condition of the belt and at least some of said transverse 
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cords are displaced from said plane by the straightening 
of said longitudinally extending reinforcing cords, 
11. A load carrying belt conveyor system 
according to claim 10 wherein said reinforcing layer 
of said belt contains longitudinally extending position- 
ing cord, for locating said longitudinally extending 
reinforcing cords in the molded condition of said belt 
and said positioning cords having a breaking point less 
than the breaking point of said reinforcing cords for 
permitting the displacement of said transverse cords 
by stretching said belt beyond the breaking point of 
said positioning cords but below the breaking POint of 
said reinforcing cords prior to or during installation 
of the belt on said conveyor so that said reinforcing 
cords will be substantially straightened out after 
installation of the belt on the conveyor. 
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